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WHY YOU CHANGE

GEARS ON HILL

Expert Explains Why You

Should Givo Engine rfTnlr
Chance.

flT IT. CLIFFOItD UnOKAAV.
Perhaps you have wondered why It

was, necessary to change speed gears on
hllL It may be you have thought It a

Uaeleu custom and havo tried to take
the Mils on high, regardless of what It
does to your motor. If so, pause long
enough to learn the why o'f speed goars
on the ear and the reason why second,
or even tint, speed Is necessary In hill
climbing. It may save you fuel and up-
keep charges.

If automobiles were driven entirely on
smooth and level, roads (it an even speed
there would be no need of a gear case;
alt that would be needed would be a
clutch to connect and disconnect the en-
gine from the road wheels. No other
device would be needed to meet the con-
ditions of smooth, straight roads, where
speed Is possible and desirable; but for
Handy roads or steep hills If there wero
no change speed gears It would be nec-
essary to have a very high power engine
under the .hood nnd the maximum of
such power would only be used at rare
Intervals. At all other times tho motor
would be very wasteful In operation.

A gasolene engine does not operate
efficiently at low speed : to got economical
power It must bo run Ht comparatively
high speed. On a heavy grade or n
sandy road It Is not speed but power
that Is needed and If the englno does
not develop it under tho slowed down
conditions of the grade or heavy road
It follows that tho motor must bo speed-
ed up and run at high speed. The only
way to accomplish this Is to Introduce

device which will permit the engine to
run at normally high speed to develop
the power and to transmit this power to
the road wheel at a lower speed. This
device Is called the transmission gear-se- t.

This ffearset Is merely an arrange-we- nt

of ceara on parallel shafts which
permits a selective meshing at varying
ratios, so that without decreasing the
engine speed a lower speed Is transmit-
ted to the drive shaft Most persons are
familiar with the principle of reducing
speed by gears In machinery. The gear-n- et

usually Is arranged for threo speeds,
low, Intermediate nnd high forward, as
welt ns reverse. Tho high speed gear
lsjtnown also as tho direct drive, which
means that the propeller shaft, leading
from the transmission caso to tho rear
axle. Is directly connected to the engine
shaft, and makes the same number of
revolutions.

The Intermediate speed gear will
probably give about two revolutions of
the motor shaft to one of the propeller
shaft, while the low speed ratio Is three
or threo and one-ha- lf to one. The re-
verse gear Is usually a trifle slower, or
about four to one. Theso figures will
vara' In different cars, but are approx-
imately correct.

Besides the transmission gear reduc-
tion there Is a reduction at the roar
axle, through tho. differential gears,
ranging from 3 V to C 1, with the
usual figure-- not far from 4 1 ; that Is,
the propeller shaft makes four and one-ha- lf

revolutions to each one revolution
of axle and road wheels.

Probably It will give some Idea of how
tho power is Increased by changing to a
lower speed If wa take as an examplo a
car with a four cylinder engine, with

(flier)- - equipped ivtth 31 Inch tires and-wit-

u at tho rear nxle of 4i
to 1. With 34 inch tires tho car wll

forward approximately ntne feet
with each revolution. If tho car Is be-

ing drive a on high treed gear, for each
r.lno feet of travel on the ground the
onglne shaft will make four and one-ha- lf

revolutions, and as there, are two
power Impulses to each shaft revolution
of a four cylinder engine, there will bo
nlno power Impulses, or one per foot.

Changing to tho Intermediate tpeed
gear nnd assuming that Its reduction Is

I l.S to 1, In addition to the iVj reduc- -'

tlon at the differential, a total of t 1,
there will bo sixteen power Impulses for
each nine feet of travel, or nearly two
per foot. This should make It clear
that by shifting the gears and Increas-
ing tho number of power Impulses W"
have nearly doubled the pulling force
exerted.

On the low speed gear, with a reduc-
tion ratio of S.2 and the 4H reduction of
the rear axle, a total ratio of 14 to 1
Is obtained, which gives 29 power Im-

pulses for each 9 feet, or more than
per foot.

With a 12 cylinder motor there are six
power Impulses for each revolution of
the crank shaft, Vnd with it Inch tires
thero would bo approximately 9 Hi feet
of travel per revolution. With a 4H
ratio on the differential, 'on high speed
soar ws would cat 37 oower lmmilses
for 9H feet of travel, or abouC 3 per
foot; on Intermediate speed gear there
would be 48 power Impulses, or 6 per
foot, nnd on low speed gear 97 power
Impulses or 10 per foot. This does not
necessarily mean that a U cylinder mo-
tor Is more powerful than a 4 cylinder;
that depends on other things, and the
12 explosions might develop much less
power than the four. But the compara
tive pulling power of tho several gears
Is the same, no matter bow many cylin-
ders there are.

It should be plain from this that In
climbing a hill where tho grade Is so
sleep that the motor cannot make It on
high speed gear with one power Impulse
per foot of travel. It Is possible to change
to Intermediate and procure two power
Impulses, or. to low speed and get three.

We
often hear persons speak of 30 per cent
grade, when It Is doubtful If they ever
have seen a road with that grade IE
per cent' seems to be about the limit
hereabout The reason for overestimat
ing hills Is that In looking up a rrade
the distance appears to be much less
than It la really ; we seem to see a great
rise In a Bhort distance and of course
conceive of a steep grade. If the eye
properly judged distance with height we
would know that perhaps It was but a
gentle nlono.

When going down one grade and
about to start up another. Invariably
the ono ahead seems to be very steep,
because here we ha-- e oven n greater
angle of observation. It Is like estimating
the height of waves at sea. Tho unac
customed eye, when the ship's bow goes
ovor tho crest of a wave, sees tho mast
tops apparently on a level with the next
wave, and at once calls tho wave 100
feet high, because It Is compared with
tho height of-t- mast. The angle of
the mast was wholly neglected.

Sometimes when touring the motor
appears to bo pulling finely on an appar
ently steep hill, while at other times, the
opposite Is trua and the motor labors on
what we think a slight rise. The rea-
son lies In wrong estimate In each case.
The eye has led us to Jump at a conclu
sion by observing the grade at a wrong
angle.

To test out ffly eye as. to grades T have
bocn measuring some of them recently,
with the following result:

I West Drive In Central Park. Just w

110th street, going nortli. iV, per
cent; aolng- - south, hi pir pent

Viaduct on 155th street, west of Cen-
tral Bridge, Is 5 per cant, while the
slight hill at 'the west ond of the via-
duct Is 10 per cent

The well known Fort George hill, the

of Leadership
in Pasjener Cars- -

'HIS OLDSMOBILE
'LOYALTY

EIGHT" is the very
embodiment of the
spirit of the times.
Through fine, staunch
materials and work-
manship of the highest
calibre, light weight
and great durability
are combined.

The time to decide upon
this.popular 8 cylinder leader

IS NOW
while deliveries 'are still
being made promptly.

y "Listen, Lester" Here Is "Some Car."

pBfrtojsdMsssWly
Marry L. Cort, or with George E. Stoddard of the musical

show "Listen, Letter' it shown here with two of hi friends, giving the
reader some idea of the rotyn there is in his latest Premier.

eoene of bo many hlU climbing tests, Is
about 12 per cent

Probably one of the steepest hills In
the city Is a little stretch of 187th
street from Broadway to Wadsworth
avenue, where tho grade Is IS per cent

In figuring the percentage of--a grade
It should be remembered that 100 feot
rise In 100 feet horizontal distance gives
an angle of 46 degrees, but It Is a 100
per cent grade.

While we are likely to overestimate
grades, care should be had that we do
not overestimate the pulling power of
the engine on grades. One should learn

x

to shift gears handily and then give the
engine a chance. It will tend for longer
lire for tho .power plant and the minute
or so longer spent on the hill will not
make much difference In time of reach-
ing our destination.

WKClAj, BTtOWTNQ Or RATS.
Morton W. Smith Company have bun

fortunate In obtaining a limited number
of the well known Flat cars. I.atett tour-
ing models for Immtdlate delivery are now
on exhibition at their saJeiroomi, 19 Wcit
Forty-fourt- h street

There is a tradition in the
automobile business
almost as old as the in-

dustry itself: let a man
drive a National one
hundred miles arid he will
drive none but a National
from that day on.

The 0 Dealer

POERTNER MOTOR CAR CO., Inc.
Broadway at 5 6th.St.

OLDS MOTOR WORKS
LANSING, MICHIGAN
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i t JOHN N. WILLYS WILL

INCREASE OUTPUT

Outlines Big Flans in Annual
Bcport nnd Predicts Rec-

ord Demand.

In his annual report to the stock-
holders John N. Willys, president of
the Willys Overland Company, an-

nounces a new manufacturing plan
which calls for a production expansion
In Toledo to 175,000 cars during 1919.
This will mean nn Increase of 25 per
cent over the company's best year.

"In proportion to Uie supply the de-
mand for cars," Mr. Willy says, "was
probably never greater than y. The
outlook for the farm and tractor Indus-
tries was never brighter."

Mr. WHlys's report Is nn Impressive

k vt

Oldsmobile
Economy

fuck

Desirable Dealers in Open Territory Are Being Selected. Wire, Phono or Write

disclosure of tho strength and the flexi-
bility of tho Willys Overland plant and
organization. Tho 1918 business was
10 per cent, greater than in 1917, the
best previous year in the company's
history. While the gross profits for
1918 totalled 311,610,645, necessary de-

ductions for reserves for depreciation,
replacement of tools, equipment, &c,
nnd obsolete parts and materials leave
a net Income for the yenr of 35,536,234,
This showing Is considered excellent In
view of the radical factory adjustments
from a peace to nn 80 per cent war
basis nnd nn equally radical readjust-
ment after (rmistlco to a peace basis.

All passenger car production ceased
on Novembt-- 1, 1&18. On the day that
the armistice was signed the company
had on hand 376,000,000 of Government
business, of which 42 per cent, was
completed, The company had determined
to shape its 1918 programme to the
winning of the war and a wldo variety
of Government contracts was accepted.
In the production of gun carriages alone
tho Toledo plant reached a dally pro-
duction greater than the combined gun
carriago works In France. By Decem-
ber 31 the company would have been
on a 100 per cent war basis.

"By January 2," Mr. Willys report.
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"or within less than fifty days after
the stop work Instructions on war con-
tracts, we were ngaln turning out auto-
mobiles, and by1 January 31 were ship-
ping 313 cars dally. At tho present time
425 cars being turned out dally In
accordance with a schedule calling for
a steady tncreaso to 1,000 cars dally In
August."

In September, 1918, tho Willys Over

of tti
Mollne

bo la
again.

made, Willys writes, because Ui

regardless of almost
In an
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Best Truck for the Least Money

v ; MOTOR TRUCK
Many Models. Immediate Delivery

FEDERAL MOTOR TRUCK S?r. 136 West 52nd St.
MORTON W. SMITH CO., Inc. Telephone Cirde 926
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Time left ride several can.
had one the line that took so much tinkering,

you seldom had a chance ride that was a
built a and idcalf Even if you longer

yourown repairing, you'll like the Wcstcott because there
so few tinkering bills. many Westcott3 that have

been on streets this city for long periods without
coming "service." Wcstcott only the with a
longer but thecar with less trouble more hbnest-to-Joh- n

comfort erery year that long life!

WESTCOTT MOTOR COMPANY
OTTO W. HECK. General Maeagcr

Wl Breadwav Col umbra MiS

STCOTT
ws

, TRUCK
LEADERSHIP

TOO!
Oldsmobile Economy Truok

Power, speed, economy of oper-
ation that's what this truck
means any business or any

certain delivery, saving,
profit.

Every feature a tried and
tested success. Note these im-

portant advantages:

Oldsmobile-Torbensc- n internal
gear drive; 35x5 Goodyear cord
tires, front and rear. Electric
starting and lighting. Four

motor. Deep
channel section frame.

Come in and go into the details
with whatever your hauling
problem.

Chassis trlfJi instrument hoard, i oen
shield, cowl tenders, no pxjull
With steel and ready for

stock rack, dump or 295
With ttrongly ironed and CI qtfn
braced express body, ready or action,, y1!"""

ALL PlUCnS V. O. B.

OLDSMOBILE COMPANY OF NEW YORK
109 West 64th Street, Just Off Broadway

BROADWAY BRANCH Broadway, Columbus Circle. BRANCH E. 149th Near Ave.

land Company acquired control
Plow Company. The output

thero In agricultural Implements and,
farm tractors will doubled and
1920 doubled Tho purchaso was)

Mr.
Willys Oyerland Company anticipated,

war or peace, "an
unlimited demand for tractors ate,

farming."
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